A new type II sequence-specific restriction endonuclease, Saul, was isolated from Streptomyces aureofaciens IKA18/4. The purified enzyme was free of contaminating exonuclease and phosphatase activities. SauI cleaved lambda DNA at two sites, but did not cleave pBR322, simian virus 40, or 4X174 DNA.
Restriction enzymes are endodeoxyribonucleases which recognize specific nucleotide sequences that are usually 4 to 7 base pairs (bp) in length and contain a twofold axis of symmetry (8) . The type II restriction enzymes, which require only magnesium as a cofactor, have become an indispensible tool for analysis of the structure and function of DNA.
Restriction enzymes have been isolated from a great variety of bacteria, including the actinomycetes (8) . We have found restriction endonuclease activities in two strains of Streptomyces aureofaciens (12) . This report describes the purification and characterization of a new type 1I site-specific restriction endonuclease, SauI, from S. aureofaciens IKA18/4. SauI recognizes the septanucleotide sequence 5'-CCITNAGG-3' and cleaves at the position indicated by the arrow, producing a trinucleotide 5'-terminal extension.
MATERIALS AND METHODS Strains and culture conditions. S. aureofaciens IKA18/4 was grown as described previously (12 (6) . The guanosine (G), guanosine plus adenosine (G + A), A > C, cytosine (C), 874 TIMKO ET AL.
and cytosine plus thymidine (C + T) reactions were used. The products were analyzed on 0.4-mm-thick gels (9), using acrylamide concentrations of 16 or 8%. The gels were developed at -70°C with or without intensifying screens. Identification of 2'-deoxynucleoside 56-phosphate after cleavage with SauI. Bacteriophage lambda DNA was restricted with SauI, and fragment C (see Fig. 1 ) was isolated and labeled at the 5' ends with [y-3P]ATP and polynucleotide kinase. The fragment was digested to completion with a combination of pancreatic DNase I and snake venom phosphodiesterase and then chromatographed adjacent to standard 2'-deoxynucleoside 5'-phosphates as described previously (13).
Enzymes and chemicals. BamI and SailI were purified as described previously (4 (Fig. 1A, lane  c) . The Saul cleavage sites were mapped relative to the known HindIII and BamI restriction sites of A cI857 DNA. The two SauI sites were found at positions corresponding to 55.3 and 70.9% of the lambda genome (Fig. 1B) (Fig. 1A, lane d) . The Saul site at 70.9 kb resulted in the appearance of two new fragments of 6.86 and 2.6 kb when digested with HindIll and SauI (Fig. 1A, lane b) . However, the BamI plus SauI restriction of A c1857 DNA did not result in a significant change in the mobility of the 6.5-kb BamI fragment. Further analysis on 5% polyacrylamide gels revealed that a 180-bp BamI-SauI fragment had been generated (data not shown). Thus, it seemed likely that the DNA sequence of the SauI site at 70.9 could be determined by labelin"g the BamI site at 71.3.
Determination of the SauI cleavage site. The A c1857 DNA was digested with BamI and 5' end labeled as described in Materials and Methods. A single-end-labeled 1.2-kb DNA fragment containing the SauI site at 70.9 was produced by restriction with SalI. The fragment was isolated by electrophoresis on a 5% polyacrylamide gel and sequenced by the method of Maxam and Gilbert (6). The 1.2-kb BamI-SailI fragment labeled at the BamI site was restricted with SauI and subjected to electrophoresis adjacent to the sequencing lanes on an 8% polyacrylamide gel (7) . The mobility of the BamISauI fragment corresponded with T in the sequence 5'-CCTCAGG-3' (Fig. 2) . Thus, SauI cleaved between a C and a T on the 5' strand.
The site of cleavage on the opposite strand of the DNA at the 70.9 Saul site was also determined. In this experiment, A cI857 DNA was digested with BamI and 3' end labeled with [a-32P]dCTP. The 1.2-kb BamI-SalI fragment was isolated as above. A portion of the purified fragment was digested with Saul, and the remaining portion was used to prepare a set of size standards. A comparison of the mobilities of the 3' and 5' end-labeled BamI-SauI fragments showed that the distance between the two fragments was consistent with a size difference of 3 bp (Fig. 3) . Thus, Saul cleaved between a C and T on the 3' strand within the sequence 3'-GGAGTCC-5'.
If SauI cleaves all sites in A cI857 DNA between a C and T residue, then the 5'-terminal nucleotides should be T. The SauI C fragment was labeled at the 5' end with [y-32P]ATP and digested to 2'-deoxynucleoside 5'-phosphates with a combination of pancreatic DNase I and snake venom phosphodiesterase as described by Wells et al. (13) . Ninety percent of the radioactivity appeared at dTMP (Table 1) . That means that the first nucleotide is dTMP and that SauI cleaves between C and T of the sequence 5'- CCTCAGG-3' at the 70.9 SauI site. The 5'-terminal nucleotide of the SauI site at 55.3 must also be T since 90% of the radioactivity appeared as dTMP.
A partial sequence of the SauI site at 55.3 was obtained. The SauI-generated fragment C was isolated by preparative electrophoresis from a 0.8% agarose gel and labeled at the 5 in a computer search of these sequenced DNA molecules (T. Gingeras, personal communication). In conclusion, our data are consistent with the hypothesis that SauI recognizes the sequence 5'-CCTNAGG-3' and cleaves between nucleotides C and T on both strands of the DNA, producing a trinucleotide 5'-terminal extension.
The central pentanucleotide of the SauI recognition sequence, 5'CTNAG-3', is recognized by the enzyme DdeI from Desulfovibrio desulfuricans (5). The enzyme DdeI cleaves at the same position in the palindrome as Saul. SauI should be a useful enzyme for restriction analysis and further manipulation of DNA molecules cloned into pBR322 or SV40 since these vectors do not contain a Saul site.
